We report the mass and distance measurements of two single-lens events from the 2017 Spitzer microlensing campaign. The ground-based observations yield the detection of finite-source effects, and the microlens parallaxes are derived from the joint analysis of ground-based observations and Spitzer observations. We find that the lens of OGLE-2017-BLG-1254 is a 0.60±0.03M star with D LS = 0.53±0.11 kpc, where D LS is the distance between the lens and the source. The second event, OGLE-2017-BLG-1161, is subject to the known satellite parallax degeneracy, and thus is either a 0.51 +0.12 −0.10 M star with D LS = 0.40 ± 0.12 kpc or a 0.38 +0.13 −0.12 M star with D LS = 0.53 ± 0.19 kpc. Both of the lenses are therefore isolated stars in the Galactic bulge. By comparing the mass and distance distributions of the eight published Spitzer finite-source events with the expectations from a Galactic model, we find that the Spitzer sample is in agreement with the probability of finite-source effects occurrence in single lens events.
INTRODUCTION
Gravitational microlensing opens a powerful window for probing isolated objects with various masses such as freefloating planets, brown dwarfs, low-mass stars and black holes. At the low-mass end, microlensing has detected several free-floating planet candidates (Sumi et al. 2011; Mróz et al. 2017 Mróz et al. , 2018 Mróz et al. , 2019 , including a few possible Earthmass objects. Such discoveries are crucial for testing theories about the origin and evolution of free-floating planets (Ma et al. 2016; Clanton & Gaudi 2017; Veras & Raymond 2012; Pfyffer et al. 2015; Barclay et al. 2017) . For more massive objects (i.e., isolated brown dwarfs), five have been discovered by microlensing: OGLE-2007-BLG-224L (Gould et al. 2009 ), OGLE-2015-BLG-1268L , OGLE-2015 -BLG-1482 1 (Chung et al. 2017 ), OGLE-2017-BLG-0896 (Shvartzvald et al. 2019) , and OGLE-2017-BLG-1186 2 (Li et al. 2019) . Shvartzvald et al. (2019) recently announced the discovery of an isolated, extremely low-mass brown dwarf of M ∼ 19M J , with proper motion in the opposite direction of disk stars, which indicates that it might be a halo brown dwarf or from a different, unknown counterrotating population. At the high-mass end, Gould (2000b) estimated that ∼ 20% of microlensing events observed toward the Galactic bulge are caused by stellar remnants, and specifically that ∼ 1% are due to stellar-mass black holes, with another ∼ 3% due to neutron star lenses. The first observed example of this was the long-timescale (∼ 640 day) event OGLE-1999-BUL-32, for which the microlens parallax measurement indicated this event could be a stellar black hole (Mao et al. 2002) . In addition, Wyrzykowski et al. (2016) identified 13 microlensing events that are consistent with having a white-dwarf, neutron-star or a black-hole lens in the OGLE-III data base.
In general, for microlensing events due to isolated lenses, the only measured parameter that describes the physical properties of the lens system is the Einstein timescale t E . Because t E depends on the lens mass, the distances to the lens and source, and the transverse velocity (See Equation 17 of Mao 2012) , it can only be used to make a statistical estimate of the lens mass. Unambiguous measurements of the lens mass requires two second-order microlensing observables: the angular Einstein radius θ E and the microlens parallax π E . For a lensing object, the total mass is related to the two observables by (Gould 1992 (Gould , 2000a )
and its distance by
where κ ≡ 4G/(c 2 AU) = 8.144 mas/M , π S = au/D S is the source parallax, D S is the source distance (Gould 1992 (Gould , 2004 ) and π rel is the lens-source relative parallax.
There are three methods to measure the microlens parallax π E . The first one is "orbital microlens parallax", which can be measured when including the orbital motion of Earth around the Sun in modeling (Gould 1992; Alcock et al. 1995) . However, this method is generally feasible only for events with long microlensing timescales t E year/2π (e.g., Udalski et al. 2018 ). The second method, "terrestrial microlens parallax", in rare cases can be measured by a combination of simultaneous observations from ground-based telescopes that are well separated (e.g., Gould et al. 2009; Yee et al. 2009 ). The most efficient and robust method to measure the microlens parallax is to simultaneously observe an event from Earth and a satellite (Refsdal 1966; Gould 1994) . That is the "satellite microlens parallax". The feasibility of satellite microlens parallax measurements has been demonstrated by Spitzer microlensing programs (Dong et al. 2007; Udalski et al. 2015b; Yee et al. 2015b; Zhu et al. 2015; Calchi Novati et al. 2015a) . Since 2014, the Spitzer satellite has observed more than 700 microlensing events toward the Galactic bulge, yielding the mass measurements of eight isolated lens objects Chung et al. 2017; Shin et al. 2018; Shvartzvald et al. 2019; Li et al. 2019) , including two in this work.
For the measurements of the angular Einstein radius θ E , Dong et al. (2019) recently reported the angular Einstein radius θ E measurement of microlensing event TCP J05074264+2447555 by interferometric resolution of the microlensed images. However, this method requires a rare, bright microlensing event (for TCP J05074264+2447555, K ∼ 10.6 mag at the time of observation). Measurements of the angular Einstein radius θ E are obtained primarily via finite-source effects and an estimate of the angular diameter θ * of the source from its de-reddened color and magnitude (e.g., Kervella & Fouqué 2008; Boyajian et al. 2014 )
where ρ is the source size normalized by the Einstein radius, which can be measured from the modulation in the lensing light curve with finite-source effects. Such effects arise when the source transits a caustic (where the magnification diverges to infinity) or comes close to a cusp (Gould 1994; Witt & Mao 1994; Nemiroff & Wickramasinghe 1994) . Then the source cannot be regarded as a point-like source, and the observed magnification is the integration of the magnification pattern over the face of the source. Finite-source effects are frequently measured in binary/planetary events, for which the caustic structures are relatively large, but they are rarely measured in the case of a single lens event because the caustic is a single geometric point.
Here we present the mass and distance measurements of two Spitzer single-lens microlensing events OGLE-2017 -BLG-1161 and OGLE-2017 -BLG-1254 . The ground-based observations yield a robust detection of finite-source effects for the two events, and the microlens parallaxes are derived from the joint analysis of ground-based observations and Spitzer observations. Combining the measurements of θ E and π E , we find that the lenses of the two events are both isolated stars in the Galactic bulge. The paper is structured as follows. In Section 2, we introduce ground-based and Spitzer observations of the two events. We then describe the light curve modeling process in Section 3, and present the physical parameters of the two events in Section 4. Finally, our conclusions and the implications of our work are given in Section 5.
OBSERVATIONS AND DATA REDUCTIONS
The observations of OGLE-2017-BLG-1161 and OGLE-2017-BLG-1254 both consist of Spitzer, ground-based survey and ground-based follow-up observations. The Spitzer observations were part of a large program to measure the Galactic distribution of planets in different stellar environments (Calchi Novati et al. 2015a; Zhu et al. 2017) . The detailed protocols and strategies for the Spitzer observations are discussed in Yee et al. (2015a) . Specifically, the two events were observed by the Spitzer satellite because they were both high-magnification events, which are more sensitive to planets (Griest & Safizadeh 1998) . The Spitzer observations were taken using the 3.6 µm channel (L−band) of the IRAC camera.
Ground-based surveys included the Optical Gravitational Lensing Experiment (OGLE, Udalski et al. 2015a) , the Microlensing Observations in Astrophysics (MOA, Sumi et al. 2016) , and the Korea Microlensing Telescope Network (KMTNet, Kim et al. 2016) . OGLE is in its fourth phase (OGLE-IV), and the observations are carried out using its . The majority of observations were taken in the I-band for the OGLE and KMTNet groups, and the MOA-Red filter (which is similar to the sum of the standard Cousins R-and I-band filters) for the MOA group, with occasional observations taken in the V -band. The aim of the ground-based follow-up observations was to detect and characterize any planetary signatures with dense observations, which are crucial if an event is not heavily monitored by the ground-based surveys (e.g., OGLE-2017-BLG-1161) or the ground-based surveys could not observe due to weather (e.g., OGLE-2016 -BLG-1045 Shin et al. 2018 . The follow-up teams included the Las Cumbres Observatory (LCO) global network, the Microlensing FollowUp Network (µFUN, Gould et al. 2010) and Microlensing Network for the Detection of Small Terrestrial Exoplanets (MiNDSTEp, Dominik et al. 2010) . The LCO global network provided observations from its 1.0m telescopes located at CTIO, SAAO and SSO, with the SDSS-i filter. The µFUN team followed the events using the 1.3m SMARTS telescope at CTIO (CT13) with V/I/H-bands (DePoy et al. 2003) , the 0.4m telescope at Auckland Observatory (AO) using a number 12 Wratten filter (which is similar to R-band), and the 0.36m telescope at Kumeu Observatory (Kumeu) in Auckland. The MiNDSTEp team monitored the events using the Danish 1.54-m telescope sited at ESOs La Silla observatory in Chile, with a non-standard filter.
We provide detailed descriptions of the observations for OGLE-2017-BLG-1161 and OGLE-2017-BLG-1254 in the next part.
OGLE-2017-BLG-1161
OGLE-2017-BLG-1161 was discovered by the OGLE collaboration on 2017 June 20. With equatorial coordinates (α, δ) J2000 = (17:41:12.65, −26:44:28.1) and Galactic coordinates ( , b) = (1.36, 1.98), it lies in OGLE field BLG652, monitored by OGLE with a cadence of 0.5-1 observations per night ). This event was located in the gap of two CCD chips of KMTNet BLG15 field, and thus the follow-up observations were important supplements to the sparse observations from the ground-based surveys. The I/H-band observations from CT13 intensively covered the falling side of the peak, and its H-band data were also used to derive the color of the source because this event suffered from very high extinction (A I ∼ 4.5; See Section 4). In addition, OGLE-2017-BLG-1161 was also densely observed by the LCO network, the 0.4 m telescope at Auckland Observatory (AO), and the 0.36m telescope at Kumeu Observatory (Kumeu). OGLE-2017-BLG-1161 was selected as a "secret" Spitzer target on 2017 June 25 (UT 16:00) because the newest OGLE point (HJD = 2457932.78) indicated a significant rise (consistent with a high-magnification event) and the event was predict to peaked within 1 day, and it was formally announced as a Spitzer target on 2017 June 28. The Spitzer observations began on 2017 June 30 and ended on 2017 July 13 with 16 data points in total.
OGLE-2017-BLG-1254
OGLE-2017-BLG-1254 was first alerted by the OGLE collaboration on 2017 July 2. The event was located at equatorial coordinates (α, δ) J2000 = (17:57:23.56, −27:13:13.3), corresponding to Galactic coordinates ( , b) = (2.80,-1.36). It therefore lies in OGLE field BLG645, which has a cadence less than 0.5 observations per night ). This event was also identified by MOA group as MOA-2017-BLG-373 ∼12.2 days later (Bond et al. 2001) , and recognized by KMTNet's event-finding algorithm as KMT-2017-BLG-0374 (Kim et al. 2018) . The KMTNet group observed this event in its two slightly offset fields BLG02 and BLG42, with combined cadence of Γ = 4 hr −1 . The LCO, µFUN, and MiNDSTEp follow-up teams also observed this event. The dense observations during the peak by LCO and MiNDSTEp were important to constrain the finite-source effects. The H-band observations taken by CT13 were important for characterizing the source star because this event suffered from very high extinction (A I ∼ 4.2; See Section 4). OGLE-2017-BLG-1254 was chosen as a "secret" Spitzer target on 2017 July 2 (UT 20:48) because (1) the model predicted that the event could be a high-magnification event; (2) KMTNet has a high cadence of Γ = 4 hr −1 . It was "subjectively" selected on July 6 and became "objective" on July 17 (see Yee et al. 2015a ). The Spitzer observations began on 2017 July 7 and ended on 2017 August 3 with a cadence of ∼ 1 observation per day.
Data Reductions
The photometry of OGLE, MOA, KMTNet, LCO, AO, Kumeu, and Danish data was extracted using custom implementations of the difference image analysis technique (Alard & Lupton 1998 and Bramich 2008 (Danish) . In addition, the CT13 data were reduced by DoPHOT (Schechter et al. 1993 ). The Spitzer data were reduced using the algorithm developed by Calchi for crowded-field photometry.
3. LIGHT CURVE ANALYSIS
Ground-based data only
For each event, we model the ground-based data using four parameters for the magnification, A(t). These include three Paczyński parameters (t 0 , u 0 , t E ) (Paczyński 1986 ) to describe the light curve produced by a single-lens with a pointsource: the time of the maximum magnification as seen from Earth t 0 , the impact parameter u 0 (in units of the angular Einstein radius θ E ), and the Einstein radius crossing time t E . In addition, the source size normalized by the angular Einstein radius ρ is needed to incorporate finite-source effects. The flux, f (t), calculated from the model is
where f s represents the flux of the source star being lensed, and f b is any blended flux that is not lensed. The two linear parameters, f s and f b , are different for each observatory and each filter. In addition, we adopt the linear limb-darkening law to consider the brightness profile of the source star )
whereS λ is the mean surface brightness of the source, θ is the angle between the normal to the surface of the source and the line of sight, and Γ λ is the limb-darkening coefficient at wavelength λ. We employ the Markov chain Monte Carlo (MCMC) χ 2 minimization using the emcee ensemble sampler (Foreman-Mackey et al. 2013 ) to find the best-fit parameters and their uncertainties.
Satellite parallax
We measure the microlens parallax from the light curve modeling,
where ∆t 0 is the difference in event peak time t 0 and ∆u 0 is the difference in impact parameter u 0 as seen from the Spitzer satellite and Earth, and D ⊥ is the projected separation between the Spitzer satellite and Earth at the time of the event. Generally, only the absolute value of u 0 can be measured from the modeling, and thus the satellite parallax measurements usually suffer from a four-fold degeneracy (Refsdal 1966; Gould 1994 ). We specify the four solutions as (+, +), (+, −), (−, −), and (−, +) using the sign convention described in Zhu et al. (2015) . Briefly, the first and second signs in each parenthesis indicate the signs of u 0,⊕ and u 0,Spitzer , respectively. In addition, the Spitzer observations only cover the falling part of OGLE-2017-BLG-1161 which leads to large uncertainty of π E . Thus, we include a color-color constraint on the Spitzer source flux f s,Spitzer to improve the parallax measurement (e.g. Calchi Novati et al. 2015a) . This constraint adds a χ 2 penalty into the total χ 2 (See Equation (2) in Shin et al. 2017 for the form of the χ 2 penalty ).
OGLE-2017-BLG-1161
Using the intrinsic color of the source star (see Section 4.1) and the color-temperature relation of Houdashelt et al. (2000) , we estimate the effective temperature of the source to be T eff ≈ 4450 K. Applying ATLAS models and assuming a surface gravity of log g = 2.5, a metallicity of [M/H] = 0.0, and a microturbulence parameter of 1 km s −1 , we obtain the linear limb-darkening coefficients u I = 0.60 for I band, u V = 0.81 for V band, u R = 0.71 for R band, u H = 0.39 for H band, and u L = 0.24 for L band (Claret & Bloemen 2011) . We then employ the transformation formula in Fields et al. (2003) , yielding the corresponding limb-darkening coefficients Γ I = 0.50, Γ V = 0.74, Γ R = 0.62, Γ H = 0.30, and Γ L = 0.18. In the light curve modeling, we use Γ I for OGLE, LCO, CT13 I−band and Kumeu data, Γ AO = (Γ V +Γ R )/2 = 0.68 for AO data, Γ H for CT13 H−band data, and Γ L for Spitzer data.
To derive the color-color constraint on the Spitzer source flux f s,Spitzer , we extract the Spitzer photometry of red giant bulge stars (4.0 < I OGLE − H VVV < 5.5; 17.5 < I OGLE < 20.0) and fit for the two parameters in the equation
where X p = 4.65 is a pivot parameter chosen to minimize the covariance between the parameters. We then obtain c 0 = 4.47 ± 0.01, c 1 = 1.28 ± 0.03. This, when combined with (I OGLE − H VVV ) S = 4.71 ± 0.01 (see Section 4.1), yields (I OGLE − L Spitzer ) S = 4.55 ± 0.02. We employ this constraint on the light curve modeling. Table 1 shows the best-fit parameters and their 1σ uncertainties for the four-fold degenerate solutions (∆χ 2 < 0.16). The best-fit model curves for the (−, +) solution are shown in Figure 1 . For all the four-fold degenerate solutions, the East component π E,E of the microlens parallax vector is ∼ 0.038 ± 0.06, while the North component π E,N is consistent with 0 at the ∼ 2σ level.
OGLE-2017-BLG-1254
Applying the same procedure as in Section 3.3, we obtain the corresponding limb-darkening coefficients Γ I = 0.45, Γ R = 0.55, Γ H = 0.26, and Γ L = 0.16. In the light curve modeling, we use Γ I for OGLE, KMTNet, LCO, CT13 I−band and Danish data, Γ MOA = (Γ I + Γ R )/2 = 0.50 for MOA data, Γ H for CT13 H−band data, and Γ L for Spitzer data. We find that the impact parameter u 0,⊕ 0, so the four degenerate solutions reduce to two solutions [(0, +), (0, −)], with ∆χ 2 = 0.09. However, this degeneracy has no effect on the mass and distance measurement for the lens (Gould & Yee 2012; Shin et al. 2018 ). The best-fit model curves for (0, +) are shown in Figure 2 , and the best-fit parameters for the two degenerate solutions are shown in Table 1 .
For this event the Spitzer light curve precisely constrains the microlens parallax without the need of color-color constraint on L Spitzer . Nevertheless, we derive the IHL colorcolor relation using red giant stars (3.6 < I OGLE − H VVV < 5.0; 17.0 < I OGLE < 19.5) for validation of the color-color method. The relation and the (I OGLE −H VVV ) S color in Section 4.2 suggest (I OGLE − L Spitzer ) S = 3.82 ± 0.03, which is in excellent agreement with the color measured from the model of (I OGLE − L Spitzer ) S = 3.81 ± 0.02.
PHYSICAL PARAMETERS: TWO LOW-MASS STARS IN THE GALACTIC BULGE

OGLE-2017-BLG-1161L
To derive the angular Einstein radius θ E for the lens by Equation (3), we estimate the angular radius θ * of the source by locating it on a color-magnitude diagram (Yoo et al. 2004 ). We construct an I − H versus I color-magnitude diagram by cross-matching the OGLE-IV I-band and the VVV (Saito et al. 2012 ) H-band stars within a 2 × 2 square centered on the event (See Figure 3) . We estimate the red giant clump to be (I −H, I) cl = (4.59±0.02, 18.90±0.03) and find that the position of the source is (I − H, I) S = (4.71 ± 0.01, 18.70 ± 0.03) from OGLE I−band data and CT13 H−band data aligned to the VVV magnitudes. From Nataf et al. (2016) , we find that the intrinsic color and de-reddened magnitude of the red clump are (I − H, I) cl,0 = (1.30, 14.39). Thus, the intrinsic color and de-reddened brightness of the source are (I − H, I) S,0 = (1.42 ± 0.03, 14.19 ± 0.04). These values suggest the source is a K-type giant star (Bessell & Brett 1988) . Using the color/surface-brightness relation of Adams et al. (2018) , we obtain θ * = 7.4 ± 0.4 µas.
We derive the angular Einstein radius and the geocentric lenssource relative proper motion
Using Equation (1), we measure the lens mass,
+0.12 −0.10 M for π E 0.038 (11) 0.38
The lens-source relative parallax for the two cases is π rel = 0.0062 ± 0.0014 for π E 0.038 (13)
0.0083 ± 0.0025 for π E 0.051,
which are very small compared to the source parallax π S 0.12 (Nataf et al. 2016) . Thus, the distance between the lens and the source is determined much more precisely than the distance to the lens or the source separately. We measure the lens-source distance,
π rel AU 0.40 ± 0.12 kpc for π E 0.038 (15) 0.53 ± 0.19 kpc for π E 0.051, (16) where we adopt the source distance D S = 8.0±0.8 kpc using the Galactic model of Zhu et al. (2017) . Because the lenssource distance is 1 kpc and the source is almost certainly a bulge red-clump star, the lens should be an M/K dwarf in the Galactic bulge. We list the derived source star properties in Table 2 and the physical parameters of all the four-fold degenerate solutions in Table 3 .
OGLE-2017-BLG-1254L
We construct an I − H versus I color-magnitude diagram via the OGLE-IV I-band and the VVV H-band stars within a 2 × 2 square centered on the event (See Figure 3) . We measure the centroid of the red giant clump (I − H, I) cl = (4.28 ± 0.02, 18.39 ± 0.03) and the position of the source (I − H, I) S = (4.12 ± 0.02, 18.53 ± 0.01).
From Nataf et al. (2016) , we find that the intrinsic color and de-reddened magnitude of the red clump are (I − H, I) cl,0 = (1.30, 14.35), from which we derive the intrinsic color and de-reddened brightness of the source are (I − H, I) S,0 = (1.14 ± 0.03, 14.51 ± 0.03). Thus, the source is a G-type giant star (Bessell & Brett 1988) . Applying the color/surfacebrightness relation of Adams et al. (2018) , we obtain θ * = 5.2 ± 0.3 µas;
(17)
where we also adopt the source distance D S = 7.8 ± 0.8 kpc using the Galactic model of Zhu et al. (2017) . Thus, the lens is probably a K dwarf in the Galactic bulge. We list the derived source star properties in Table 2 and the physical parameters of OGLE-2017-BLG-1254 in Table 3 .
DISCUSSION AND CONCLUSION
We have reported the analysis of two microlensing events OGLE-2017-BLG-1161 and OGLE-2017-BLG-1254, each of which displays both finite-source effects detected by the ground-based data and the microlens parallax measured by the joint analysis of the ground-based data and the Spitzer data. Including these two events, the Spitzer microlensing program has measured the mass and distance for eight isolated objects from 2015-2017, yielding an estimate of the apparent detection frequency ∼ 8/328 = 2.4%
3 . This apparent frequency agrees with the theoretical frequency ∼ 3.3% ) within 1σ for Poisson statistics. The theoretical frequency assumes that the probability to detect the finitesource effects in single-lens events is the same for ground and Spitzer observations, but the Spitzer data only detected finitesource effects for two events 4 (OGLE-2015-BLG-0763 ), OGLE-2015 -BLG-1482 Chung et al. 2017 , with a degeneracy in ρ. This is because the Spitzer observations only have a Γ ∼ day −1 cadence and require a 3-10 day turnaround time after selection of the event, leading to the loss of finite-source effect detection from Spitzer observations. The probability of finite-source effects occurring in a single-lens event is
This, when combined with the microlensing rate Γ µlens ∝ nµ rel θ E (n is the number density), yields the finite-source event rate (Gould & Yee 2012; Shvartzvald et al. 2019 )
We apply the Galactic model described in Zhu et al. (2017) and estimate the probability density distribution of finitesource events based on n × µ rel . We average the distributions in the direction of the eight Spitzer finite-source events and assume the source distances are 8.3 kpc for all the events (following Zhu et al. 2017 ). For events with two degenerate solutions, both solutions are included at half the weight. Figure 4 compares the resulting probability densities for different masses and distances with the eight Spitzer finite-source events. Figure 5 and 6 compare the cumulative distributions of the lens distance and lens mass, respectively. In this comparison, we do not take into account the Spitzer detection efficiency, and possible selection or publication biases. Such detailed analysis is beyond the scope of this paper and will be done in future complete statistical analysis of the Spitzer campaigns.
The observed Spitzer sample agrees with expectations from the Galactic model. The distance distribution of the eight events is consistent with the Galactic model of Zhu et al. (2017) with a Kolmogorov-Smirnov probability of 30.3%, and the mass distribution is consistent with the initial mass function of Kroupa (2001) and Chabrier (2003) with a Kolmogorov-Smirnov probability of 84.9% and 72.3%, respectively. Both the Galactic model and the eight Spitzer events show that the finite-source effects have strong bias toward objects in the Galactic bulge. This is primarily because the stellar number density in the Galactic bulge is significantly higher than that of the Galactic disk, while the lens-source relative proper motions of disk lenses are only slightly higher on average (see Figure 1 and 2 of Zhu et al. 2017) . In addition, the finite-source effects are biased toward the more common low-mass objects (M-dwarfs and brown dwarfs). However, Spitzer has no detection of a low-mass brown dwarf (M L < 0.04M ) in the Galactic bulge, in tension with the expectations from the Galactic model. This is likely due to the 3-10 day delay of the Spitzer observations, which is comparable to the typical microlens timescale for a bulge low-mass brown dwarf is less than 6 days. Shan et al. (2018) compared 13 well-characterized Spitzer systems (10 binary/planetary lenses and 3 single lenses) with Bayesian predictions from Galactic models and found that they are in excellent agreement. Our preliminary comparison of eight Spitzer single lenses also suggests good agreement with the expectations from the Galactic model. Assuming the empirical rate from 2015-2017 season, we expect another 5-10 detections of finite-source events in 2018 and 2019 Spitzer microlensing campaigns, and thus future statistical analyses of all Spitzer finite-source events will potentially allow a study of specific stellar populations and test the Galactic model. . Bayesian probability density distributions from the Galactic model of Zhu et al. (2017) compared to the eight published Spitzer finitesource events. We fix the source distance to 8.3 kpc and then derive the lens distance D8.3 for all the events. The predicted mass distribution is derived from the initial mass function of Kroupa (2001) . The dots with different colors represent different events. The two dots connected by dash lines represent the two degenerate solutions of one event. The grey lines represent equal probability density. The values on the contours indicate the total probability inside the contours predicted by the Galactic model and the total probability is normalized to unity. Cumulative Probability Figure 5 . Cumulative distribution of the lens distance from the Galactic model of Zhu et al. (2017) and the eight published Spitzer finite-source events. We fix the source distance of 8.3 kpc and then derive the lens distance D8.3 for all the events. The black line represents the distribution predicted by the Galactic model, and the grey lines represents the distribution calculated from the eight events. The observed distribution is consistent with the Galactic model with a Kolmogorov-Smirnov probability of 30.3%. . Cumulative distribution of the lens mass from the initial mass function and the eight published Spitzer finite-source events. The black line represents the distribution predicted by the initial mass function of Kroupa (2001) and the blue line represents the distribution calculated from Chabrier (2003) . The observed distribution is consistent with the initial mass functions of Kroupa (2001) and Chabrier (2003) with a Kolmogorov-Smirnov probability of 84.9% and 72.3%, respectively.
